TNF-alpha associated with fibronectin enhances phorbol myristate acetate- or antigen-mediated integrin-dependent adhesion of CD4+ T cells via protein tyrosine phosphorylation.
The effects of cytokines on immune cells may be influenced by their milieu, such as the extracellular matrix (ECM), in the vicinities of which cytokines and inflammatory cells interact and function. Previously, we demonstrated that TNF-alpha bound to fibronectin (FN) and augments the level of adhesion of activated CD4+ cells. Herein, we examined the mechanisms of this pro-adhesive activity of TNF-alpha and its putative physiologic consequences using human or rat CD4+ cells. A brief exposure of CD4+ cells to low dosages of soluble TNF-alpha or of FN- or laminin-bound TNF-alpha synergized with PMA to enhance the integrin-mediated binding of CD4+ cells to these immobilized ECM moieties. TNF-alpha-enhanced adhesion of CD4+ cells did not delay or inhibit the subsequent detachment of the cells from the substrate, and adhesion was increased provided the cells were treated with TNF-alpha immediately after their exposure to PMA. This indicates that the enhancing effect of TNF-alpha requires a previous activation of the cells. When TNF-alpha was immobilized on FN, less TNF-alpha was required to induce CD4+ cell binding to FN. Soluble, and to a greater extent FN-bound, TNF-alpha synergizes with PMA to intensify protein tyrosine phosphorylation in FN-bound CD4+ cells, and this effect of TNF-alpha was inhibited by inhibitors of tyrosine kinase. That FN-bound or soluble TNF-alpha also amplified the binding of an Ag-specific autoimmune rat T cell line to immobilized FN, emphasizes the physiologic relevance of our findings. Thus, the signal transduction and cell adhesive properties of ECM glycoproteins may be modulated upon their association with TNF-alpha, and matrix-linked TNF-alpha may recruit and direct immune cells to inflammatory sites.